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(54) ION BEAM NEUTRALIZING DEVICE FOR ION IMPLANTING DEVICE 

(57)Abstract: f+4**ttek* x \ 
, I , PURPOSE: To neutralize ion beams effi ciently by generating photoelectrons fr om a 
tt&rty* (&l p hotoelectron e mittin g materia l by means of light generated in ajamp, a nd limiting the 
:th b**uy mo ving direction o t th ese photoelectron s t o be mi xed w ith ion beams . 
iJp ekdn* CONSTITUTION: An ion b eam neutralizing device is provided with a layer of 
ft**/*-*/ ph otoelectron emitting material 2 on the inner face of a def onned-dougKntit^ shape d 
I iff- e lectrode 1 , and a doughnut^shaped lamp 3 in the center ot t he bias electrode. When 
^ light is" gerierated from the lamp J, p hotoelectro ns are generated from the phot oelectron 
e mitting materiaT2 , and the moving direction of these photoelectrons are limited by the 
bias electrode 1 . When ion beams are implanted into an ion i mplantation object such as 
/L an Si wafer, for example, the ion beams are mixed with the photoelectrons vial he ioh~ 
ri^ufr aliz7hg*dev ice so as to be neutra lized, and then i mplanted into the wafer, so^that 
neutralization can be carriedl>ut efficiently and stable performance can be exhibited for 
a long time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the neutralization equipment of the ion beam which just carried out the electric 

charge especially about the ion beam neutralization equipment of ion implantation equipment. 

[0002] 

Pescription of the Prior Art] Conventionally, th e filament 22 prepared in the direction of a right angle to the medial axis of a nion ^ 
r fa beam is heated according to the filament power source 24, and the ion beam neutra li zation e quipment of this kind of ion ^ w ^ 
" implantation equipment generates a thennoelectron, as shown in the block diagram o fSFawma 4 . A thermoelec tron moye sand 1 
ftQtvi collides toward the secondary^ eilctren^ n1a.t.e 2ft into which an i on be am s ide is forced in the'inigration direction m 

resp onse to the efl&J fof the electrode 2 1 whichl^nTabbreviatioh 20V lowvoRage^bm a filament 22 according to the electrode 

power source 25 and which is in abbreviation 300V quantity potential from a filament 22 according to the acceleration power 

source 27, and emits secondary electron. * 

[0003] When the ion beam which just carried out the electric charge of the inside of this passe sjt combines with an electron and 
an ion beam is neutralized electrically as a result. An ammeter 26 directs quantitatively the amounl ol elecu uns used lui " 
neutHIization of an ion beam. In addition, although each power sources 24, 25, and 27 and an ammeter 26 are usually installed 
into atmospheric air among the ion beam neutralization equipment of above-mentioned ion implantation equipment, others are 
installed into the vacuum. 
[0004] 

[Problem(s) to be Solved by the Invention] With the ion beam neutralization equipment of the conventional ion implantation 
equipment mentioned above, since the electron used for neutralization had energy as large as 20-300eV and was moved at high 
speed, association was not given to short **** and an effectiveness target and the time amount which touches an ion beam was 
not fully able to neutralize an ion beam. 

[0005] Moreover, in order to be greatly dependent on the surface state of a secondary-electron-emission plate, the emission ratio 
, of secondary electron changes with the dirt of an emission plate front face, and emission of the stable secondary electron is 
a.^V-S^ difficult for emission of seco ndary electron. When dirt furthermore becomes severe, it becomes impossible for partial discharge to 
occur and i 



I iJsi it. Therefore, it TvSs^rfficult to obtain the neutralization engine performance oftheion beam stabilized in the long 
run. / f-i/t'fk'V"* 

[0006] fe-*/ / Iff* 

[Means for Solving the Problem] The ion beam neutralization equipment of the i on imrj iarUatot equipment of this invention is 

equipment which make the i on beam w hich was equipped with theJamiLwhich gSflerates light Jhe photoelectron-emission pnotaA<6%* 

material which generates a ph otoelectron by ligh t, the bias electrode whichcontrols the migration direction of the generated 

pfiotoelectron, and the power source for making a bias electrode into negative potential, and just carried out the electric charge 

mix a photoelectron, and it is made to neutralize. 

[0007] 

[Example] Next, this invention is explained with reference to a drawing. Drawing 1 is the perspective view showing the 
configuration in the example 1 of the ion beam neutralization equipment of theionjmr^^ of this invention. This 

drawing shows the part installed into a vacuum, and the power source installed in anatmospheric-air side is omitted. 
[0008] As shown in drawing 1 , the ion beam neutralization equipment of this ion implantation equipment has the layer of the 
photoel ectric-emiss ion material 2 in the inside of the b ias electrode 1 of a de formatio ndoughnut form placed on the pe rpendic ular 
tield to the core of an ion b^affl, and ha s the lamp 3 of a dougfrnutfo rm at th at core further.' ~4~is~a lamp terminal. A jarrip 3 is 
partly fixedlo^LEEis-elfiSr^de 1 in a placed and u Te bias^eTe cfrode 1 is fixed to'a v acuum housing (it omits by a diagram) through 
an insflating materi al fit omits by a diagramY ~ ~ ' 

r000§1 Drawing 2 is drawing of longitudinal section showing the detail of drawing 1 , and explains actuation of an example 1 
using this drawing. Drawing 2 is an example at the time of using an ion-implantation object as Si wafer. The ion beam which it is 
going to pour in moves to the right from Hidari in drawing 2 , and the middle, in the ion beam neutralization equipment of this 
example, and the neutralized ion beam is poured into a wafer. As for neutralization of an ion beam, a several eV photoelectron is 
first e mitted frnm the p hotoelectric-emission material (for example, alkaline metals) which t he lamp 3 emittecTIight according to* 
the"external power source (it omits by a diagram), and received the light. Moreover, since th Tbias efectrode 1 h as negative 
potential of about 10 V by bias power supply 5, the photoelectron with the several eV energy "emitted previously moves to the 
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direction of an ion beam with high potential, and it is mixed and combined in an ionbeam_and it neutralizes an ion beam as a 
result. In addition, a lamp 3 uses a halogen lamp and a mercury lamp according to'tne^roperty of photo electric-emission ma terial. 

[00 1 0] Drawing 3 is drawing of longitudinal section showing the configuration of the whole in the example 2 of this invention. In 
this example, the grid power source 17 which gives potential to the cylinder-like the grid electrode 16 and the grid electrode 16 
using a wire gauze" ior control ling the amount of the phot oelectron emitt ed to the example 1 described previously is added. 
[00 1 1 ] in this case, the grid electrode 1 6 — the grid power source 17 — the bias electrode 1 1 — several — V — since only the 
photoelectron with larger energy among the photoelectrons emitted from the photoelectric-emission material 1 2 by making it high 
potential than grid electrode potential passes the grid electrode 16 and is used for neutralization of an ion beam, the amount of 
photoelectrons used for neutralization of an ion beam is controllable by controlling the electrical potential difference of a grid. 
Even if it changes the amount of an ion beam by this, the high ion beam neutralization equipment of flattery nature can be made. 
[001 2] Although the example described above described the example which has the configuration of a doughnut form on the 
vertical plane over ion beam shall orientations, you may not be especially a doughnut form. 
[0013] 

[Effect of the Invention] As explained above, since the l ow photoelectron of energy was used for this invention, without using the 
large secondary electron of energy for neutralization of an ion beam, it becomes possible [ neutralizing an ion beam efficiently ]. 
Moreover, since it does not have consumables, such as a filament, it is possible to demonstrate the engine performance stabilized 
over the long period of time. 



[Translation done.] 



6/1/0410:39 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_.web_cgi_ejje 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



(Drawing; 1 




[Drawing 3] 



[Drawing 4" 
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